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LETTERS Stroke, R. C. Restrick, Nature (London) 209, 
603 (1966). 

4. G. W. Stroke, in X-Ray Optics and Micro- 
analysis, R. Castaing, Ed. (Hermann, Paris, 

Holography and Image Display in 1965). ____ and M. Halioua, Thans. Am. Crystallog. 
X-ray Crystallography 6. Assoc. 12,27(1976). 

_____ F. Thon, D. willasch, Proc. IEEE 65, 39 

Classics (1977). One cannot but agree with Carroll K. 7. G. W. Stroke, M. Halioua, R. Sarma, V. Sri- nivasan, ibid., p. 589. Johnson (Letters, 29 Apr., p. 478) con- 8. G. Baum and G. W. Stroke, Science 189, 994 
cerning the need for crystallographers to (1975). (In general the film is maintained in a sta- 

F ro m tionary position during the recording by succes- continue working on improving solutions sive exposure of the component holograms in the "phase problem," as required in  the single plate.) to G. w. Stroke, IEEE Spectrum 9, 24 (1972). x-ray crystallography. It is likely, more- 10. Supported by NSF grant MCS-76-11010. 
G.W.S. acknowledges the many kind and fruit- 

T h e P ast contribution to this problem as well (2 singer, as well as from C. N. Yang. over, that holography (1, 2) may make a ful suggestions from J. R. Pasta and J. B. Kin- 

4). 
Our efforts at this time, however, are 

Some of our AAAS out-of- directed at another equally important 
print Symposium volumes problem in crystallography, namely, that Soil Conservation 
are in such demand that of displaying the reconstructed struc- 
we've made arrangements tures, once computed, in three dimen- I read with interest Luther J. Carter's 
for them to be reproduced, sions (5-7). Holography (1, 2), with its article "Soil erosion: The problem per- 
at your request, either by well-known three-dimensional display sists despite billions spent on it" (News 
xerox or microfilm, capabilities in many domains of science and Comment, 22 Apr., p. 409). How- 

from electron microscopy to ultrasonic ever, he fails to mention an opportunity 
Fifty-nine volumes, among imaging (8), has now been proved for correcting the situation at low cost. 

them Cancer, Estuaries, The through this work (5-7) to have a most Since a decline in a national food sup- 
Future of Arid Lands, Re- promising potential also in crystallogra- ply normally raises prices more than pro- 
search for the World Food phy and one which is widely considered portionately (barring burdensome sur- 
Crisis, and Land and Wa- by many crystallographers to be worthy pluses), and since the elimination of wa- 
ter Use, were selected for of further investigation (7). A very ef- ter pollution caused by soil erosion 
this collection. Some of fective approach, we find, is the use of would mean at least some shifts from 
this material was originally opto-digital (holographic) computing (6, high-yielding, intertilled crops to lower- 
presented by well-known 7, 9), for which we have developed a new yielding small grains, grasses, and for- 
scientists at AAAS annual type of digital hologram (7). Holographic ests, a truly effective soil conservation 
meetings as long ago as computing combines the most effective program would increase farm receipts 
1 939. Prices start at $6 steps in digital and optical computing, re- while reducing farm expenses. If this fact 
for microfilm copies and spectively, through reconstruction of im- could be convincingly conveyed to farm- 
$10 for xerographic copies, ages in sections of the structure. It is ers, they might agree that it is not even to 
and vary depending on the now also possible to obtain images of the their short-term advantage, collectively, 
length of the original, structure of the entire molecule in three to oppose such a program. 

dimensions, with atoms appearing as dif- To convey this idea would require a 
For a complete list of fuse sources, through superposition ho- significant turnabout by the educational 

volumes available, prices, lography (2) by a two-dimensional op- agencies that normally reach farmers. 
and ordering information, tical Fourier transformation from digital- These agencies, to gain the rapid accept- 
send the coupon below to: ly computed "Fourier-domain projection ance of new technology that reduces the 
University Microfilms Inter- holograms" (7, 8). This technique shows cost of food, have stressed to farmers the 
national, 300 North Zeeb promise of solving the "feature extrac- importance of increasing productivity as 
Road, Ann Arbor, Michigan tion" pattern-recognition problems that a means of ensuring individual survival 
481 06. have long plagued crystallographers, in the competitive struggle. In doing this 

who heretofore had available only elec- they have imparted to farmers a knee- 
tron-density maps (rather than images) jerk opposition to anything that reduces 
of such sections. production or that increases costs. 

Name GEORGE W. STROKE It has been my experience that farmers MAURICE HALIouA are at first suspicious but may soon begin 
Title V. SRINIvAsAN to start thinking about the possibility that 

Electro-Optical Sciences Laboratory, they might benefit even from an action as 
InStitUtiOn Department of Electrical Sciences, extreme as outlawing the manufacture 

State University of New York, and use of fertilizer. I am confident that a 
Address Stony Brook concerted educational effort could gain 
city their acceptance of strong conservation 

References and Notes measures if they knew that they were to 
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THE CONTINUING REVOLUTION. It is not necessary to 
understand the technology of an integrated circuit in detail to be 

aware that their decreasing costs and growing power are spearheading 
the continuing revolution. And integrated circuits are only a part of 

the technology that is shaping the future of science, business, leisure 
activity - even cooking appliances. ELECTRONICS: THE CONTINUING 

REVOLUTION explores the past, present, and potential role of 
electronics in such diverse areas as banking, medicine, communications, 

education, defense, employment, and more. 
Be ready to take full advantage of the electronic advances that are 

coming your way. Order your copy of ELECTRONICS now. 

ELECThEJI1IES 
A GInce At The PQst - A View Of The Future 

Retail: $12.95 Casebound, $4.95 Paperbound. 
AAAS Member: $11.95 Casebound, $4.45 Paperbound. 

Series and bulk order information upon request. 
Please allow 6-8 weeks for delivery. 

To reserve your copy, write to: 
American Association for the 

Advancement of Science 

comin9 S Department 0 

from 1515 Massachusetts Avenue, N.W. Washington, D.C. 20005 
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ORDER FORM 
DATE ______ Reg. U.S. Price -iv NEARLY 

Please send me the 57th Edition of the CRC Handbook of chemistry and Physics for $20.OV' (Reg U.S. Price $34.95). To qualify for this special offer: 
The current edition of the CRC Handbook of Chemistry and Physics is being offered at the I * cite catalog No. 457K NH when ordering 
special price of $20.01 * until June 30 1977. For a limited time you can save nearly 40% on * All orders must be prepaid and placed 

the desk-top reference for chemical and physicai data" (Chemistry Magazine). I directly with cc Press (Postmarked before June 30, 1977) Offer valid 
This 57th Edition of the Handbook, referred to by New Equipment Digest as ".. a i on ly for individuals and/or institutions. Ohio 
vaiuabie finger-tip reference for anyone involved in any discipline of science", contains over residents add 5.5% sales tax. 
2300 pages of pertinent tables, graphs, data, and chemical property information. Name ______________________________________ 

Thousands sold at $34.95. Until June 30, 1977 you can purchase this same best-seller for Title ____________________________________ 

nearly 40% less than the regular retail price. Send your PRE-PAID order to CRC PRESS co ,'lnst. 
with the attached order form and special catalog number before June 30, 1977 to take I - _________________________________ 

advantage of this special saving. Address ___________________________________ 

*lOutside U.S.A. $22.95, Payable in U.S. Currency by Draft or Check on a U.S. Bank.l I city _____________ State zip 

*(oi U.S.A. $22.95. Payable in U.S. 
currency by Draft or check on a U.S. Bank.) 1977 I Amount Enclosed $ You can't afford to wait-DEADLINE: June 30, _______________ I Sale price covers postage, insurance and hand- 
ling charges. 

CRC PRESS, INC. 
18901 cranwood Parkway. 

cleveland, Ohio, 44128 USA 



A "seeing" computer developed by the 
General Motors Research Laboratories has 
recently become the first of its kind to go to 
work on a U.S. automotive production line. The 
employer: GM'S Delco Electronics Division. 

Using a spe- 
cial TV camera 

4-, as its eye, this 
computer vision 
system does a A computer 

three-step job. 
It inspects a 5- Lh LUKE  
mm-square inte- UL 

4,4, 4, grated circuit 
chip on an elec- gets its first tronic part, cal- 
culates the chip's m 
exact position on *fl JJEJ.. 

Digitized Image Actual Part that part, and 
then directs the 

alignment of test probes over the chip contacts. 
u4-I4-,,I,4-. 

A unique relational modeling technique, 4,4, 

involving both local and global gray-level tem- 
plate matching, makes it all possible. 

Under development at the Labs are more 
sophisticated computer Vi5iOfl systems One of 
them not only sees it also learns from what 
it sees. 

To illustrate: k. 
Show the sys- 
tem a new object.  
Aconnectingrod, t 

say. It analyzes 
the part, com- 
putes its geomet- General Motors 

nc properties, 4-' 

and commits this  '> " [J Research Laboratories forms a model, Warren, Michigan 48090 
model tomemory. 4-4-4, 4-?4<4 

It then has the knowledge to recognize similar 
connecting rods. 

Moreover, the system has specially devel 
oped programming that allows it to locate a rod 
amidst a collection of different parts even if 
the rod is poorly lit or only partly visible or 
has a low-contrast background 

Computer vision We're turning it from a 
dream into a reality 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the pre- The Blind Side of Science Policy 
sentation and discussion of important issues related to 
the advancement of science, including the presentation 
of minority or conflicting points of view, rather than by In the on-again, off-again chronology of the President's Office of Science 
publishing only material on which a consensus has been 
reached. Accordingly, all articles published in Science__ and Technology Policy there has been at least one consistency: it never has 
including editorials, news and comment, and book re- had a voice in the economic policy circles of a President. Unlike other ad- 
views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the vanced nations, both democratic and authoritarian, the United States has 
AAAS or the institutions with which the authors are af- not seen fit to make explicit the role of science and technology in mapping 
filiated. 

economic strategy. We are likely to regret it. 
Editorial Board 

1977: WARD GooDENouoH, CLIFFORD GROBSTEIN, - In last year's presidential race, both Mr. Ford and Mr. Carter were ques- 
H. S. GuTowsKY, N. BRUCE HANNAY, DONALD KEN- ttoned about their positions on government spending for research and devel- 
NEDY, NEAL B. MILLER, RAYMOND H. THOMPSON opment. Mr. Carter thought that both public and private R & D should grow 

1978: RICHARD E. BALZHISER, JAMES F. CROW, 
HANS LANDSBERG, EDWARD NEY, FRANK W. PUTNAM, as the economy grows, but that it would be wrong to tie R & D spending to 
MAXINE SINoER, PAUL E. WAoooNER, F. KARL WIL- 
LENBROCK any fixed fraction of any macroeconomic indicator, "for R & D is a micro- 

Publisher economic factor." President Ford argued not that R & D promotes the na- 
WILLIAM D. CAREY tional economy but that a strong economy is a necessary precondition for 

Editor science and technology. 
PHILIP H. ABELSON These views reflect a consensus of opinion across the otherwise con- 

Editoral  tentious spectrum of our political economy. It would be hard to argue that 
Managing Editor Business Manager R & D should drive the national economy. But the absence of any explicit 
ROBERT V. ORMES HANS NUSSBAUM R & D component in macroeconomics flags a significant and puzzling flaw 
Assistant Managing Editor Production Editor in our national policy machinery. 
JOHN E. RINOLE ELLEN E. MURPHY 
News and Comment: JOHN WALSH, Editor; PHILIP M. It is conventional wisdom to say that we see science and technology as 

BOFFEY, LUTHER J. CARTER, BARBARA J. CULLITON, only parts of a large family of forces which influence the quality of the na- 
CONSTANCE HOLDEN, DEBORAH SHAPLEY, NICHOLAS - 

WADE. Editorial Assistant, SCHERRAINE MACK tional economy. We subordinate their roles to more important elements: 
Research News: ALLEN L. HAMMOND, Editor; GINA skilled management, product diversification, market satisfaction, modern- 

BARI KOLATA, JEAN L. MARX, THOMAS H. MAUGH II, - 

WILLIAM D. METZ, ARTHUR L. ROBINSON. Editorial ization, entrepreneurship, ingenious infrastructure, and career self-selec- 
Assistant, FANNIE GROOM tion. If these elements are not in place and working, R & D is insufficient by 

Associate Editors: ELEANORE BUTZ, MARY DoRF- - 

MAN, SYLVIA EBERHART, JUDITH GOTTLIEB ltself. On the whole, the theisis stands up. The trouble is that while it has 
Assistant Editors: CAITILIN GORDON, RUTH KUL- served to explain the past, it may not be good enough to produce a future. 

STAD, LOIS SCHMITT America's macroeconomic goals are not hard to capture and describe. 
Book Reviews: KATHERINE LIVINoSToN, Editor; LIN- They are to maintain a high standard of living, to confine unemployment 

DA HEISERMAN, JANET KEoo 

Letters: CHRISTINE KARLIK within a range of 4 or 5 percent of the work force, to secure a favorable 
Copy Editors: ISABELLA BOULDIN, OLIVER HEAT- international trade balance, to minimize extreme swings of the business 

WOLE 

Production: NANCY HARTNAOEL, JOHN BAKER; YA cycle, to produce enough to meet demand without inflation, and to generate 
LI SWIGART, ELEANOR WARNER; JEAN RoCKWooD, enough real growth to create the jobs needed for a growing labor force. 
LEAH RYAN, SHARON RYAN 

Covers, Reprints, and Permissions: GRAYCE FINGER, These are consensus objectives. 
Editor; CORRINE HARRIS, MARGARET LLOYD . But it is noticeable that when the economic script goes wrong, we in- 

Guide to Scientific Instruments: RICHARD SOMMER variably grab for the emergency cords of money and credit policy, tax poli- 
Assistant to the Editors: RICHARD SEMIKLosE 

Membership Recruitment.' GWENDOLYN HUDDLE cy, and spending policy. It is doubtful that it ever occurred to an economic 
Member and Subscription Records.' ANN RAGLAND czar that an explicit public policy to strengthen public and private tech- 

EDITORIAL CORRESPONDENCE: 1515 Massachu- nological drive would contribute something of value to long-term stabiliza- 
setts Ave., NW, Washington, D.C. 20005. Area code - 

202. General Editorial Office, 467-4350; Book Reviews, tion and growth. 
467-4367; Guide to Scientific Instrument, 467-4480; There are signs that the vitality of growth-producing technological effort 
News and Comment, 467-4430; Reprints and Per- - 

missions, 467-4483; Research News, 467-4321; Cable: in the United States is not what it used to be. In industry, despite the im- 
Advancesci, Washington. For "Instructions for Contrib- pressive dollars assigned to R & D, the mix of spending has shifted strongly 
utors,' write the editorial office or see page xi, Science, 
26 March 1976. away from innovation and toward defensive research and development. The 
BUSINESS CORRESPONDENCE: Area Code 202. U.S. economy cannot count on much of a future if this scenario continues, 
Business Office, 467-4411; Circulation, 467-4417. 
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Books you should know about.... 
RESEARCH AND DEVELOPMENT 
IN THE FEDERAL BUDGET: 
FY 1977 

by Willis H. Shapley, t'or the 
Committee n Science and Public A A A C 
Policy from x Retail $5.5O.AAAS member 

(prepaid) $4.95. 
How are decisions really made on 

federal t'unds for research and devel- 
opment? What important changes are 
being implemented in the Congres- SCIENTIFIC FREEDOM AND 
sional budget process. and how will RESPONSIBILITY CULTURE AND POPULATION 
they affect future R & D budgets? by John T. EdsaIl, for the CHANGE 
How was the 1977 Federal Budget Committee on Scientific A revised edition by Irene Tinker, 
prepared, and what may happen to Freedom and Responsibility Priscilla Reining, Warren Swidler, 
it? Few scientists and engineers know Retail $3.45. AiIAS member and William Cousins. Preface by 
tl1e answers to these crucial qtiestions. (prepaid) S2.95. Margaret Mead. 
even though the future ol' their Arc you concerned with the present Retail $3.50. AAAS member 
projects, their programs and institu- and lut tire rises and misuses -of sci- (prepaid) $3.00. 
tions, and even whole fields ol' science ence and technology'? It' so, be sure to This widely read position paper 
or technology are heavily influenced read this report. It studies and reports originally was prepared for the World 
by government l'unding for R & D. on the conditions required to give sci- Population Conference held in Bucha- 
RESEARCH AND l)l-;vICLOPMENT entists and engineers the freedom and rest in August 1974. It examines the 
IN TI] 1-1 1-EDIKEAL 13U 0GEV: responsibility to speak out. It pre- cultural factors impinging on popula- 
I-V 1 977 15 a report and commentary scribes criteria and procedures for the tion matters and points to the need 
by an experienced former budget of- objective and impartial study of con- for governments to integrate such 
ficial. It provides current and authori- Ilicts concerning scientific freedom factors into their official population 
tat ive treatment of R & D in the and responsible scientific conduct. policies. The revised edition has been 
federal budgeting process. with im- And it encourages the development expanded to include a commentary on 
portant information for scientists. ol mechanisms t'or resolving such dis- the World Population Plan of Action 
engineers, research institutions, ad- putes. This cogent and meaningful formulated at Bucharest. This is an 
ministrators, and students of public report deals frankly with the value interesting and informative report for 
policy. In the changing climate ol' questions facing the scientil'ic and everyone concerned with the complex 
government support for R & D, this technical communities and does not interactions of culture and population 
book is essential reading! straddle tile hard ethical choices. policy. 
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